In order to study
Materials and Methods
Whole chloroplasts isolated from fresh leaves of spinach, by the method of Avron et al.5', were suspended in pure water for swelling and partial disintegration of structure.
After 30 minutes the resulting suspension was centrifuged for 5 minutes at 2,000><g. The pellet was discarded and the supernatant fluid was centrifuged at 10,000 x g for 10 minutes. Treatment of chloroplasts with chlorophyllase was carried out at 23° for 2 hours in an incubation mixture containing chloroplast fragments equivalent to 0.1 mg chlorophyll and 0.4-0.8 ml of chlorophyllase (absorbance at 280 mp=0.5), and 0-30% methanol in 3 ml of 5 mlvi borate-phosphate buffer (pH 7.2).
Results and Discussion
The presence of an organic solvent such as methanol or acetone in the reaction mixture was required in the hydrolysis of chlorophyll by chlorophyllase. Chlorophyllase exhibited its maximum activity in the presence of 40°o methanol8'. On the other hand, the activity of the Hill reaction has been known to be affected by the presence of polar organic solvent1o,11'.
The Hill activity of chloroplasts before the incubation (initial value) was 90 p moles of DPIP reduced per mg chlorophyll per hour. After two hours incubation, the Hill activity of spinach chloroplast fragments was decreased to about 65°0 of the initial value both in the presence and absence of chlorophyllase, when no methanol was added (Table 1) .
When methanol was present (10-30%), loss of the Hill activity was greater in methanol may act on lipid and protein layers in lamellae and modify the molecular organization of chlorophyll to be more susceptible to the action of chlorophyllase.. Secondly, chlorophyllase molecules themselves may require the presence of an organic solvent for its activity.
These possibilities are to be discussed in a succeeding paper.
The treatment of chloroplasts with a small amount of chlorophyllase resultedd in an appreciable loss of the activity of photoreduction of NADP, while that of DPIP was not so affected (Fig. 1) . This observation suggests either, i) photochemical system(s) involved in the photoreduction of NADP is more susceptible to the chlorophyllase treatment than that for DPIP reduction, or ii) efficiency of energy transfer to two photochemical systems or partition of energy fluxes is affected by the enzyme treatment.
The analysis of fluorescence spectra supports the latter interpretation.
The ratios of the emission intensities at 690 m;u and 730 mp were compared in chloroplast fragments after the methanol and methanol-chlorophyllase treatments. The ratio of the fluorescence yield at the shorter wavelength to the yield at the longer wavelength was increased by the methanol treatment without chlorophyllase, but after the methanol treatment with the enzyme the ratio increased to a higher level.
It has been generally accepted that in higher plants most of the fluorescence emitted at the shorter wavelength comes from the photosystem 2 and that of the fluorescence at longer wavelength comes from the photosystem 112'. The fluorescence data might suggest that the bulk of chlorophyll molecules belonging to the photosystem 1 is more easily acted upon and freed as chloro phyllide by the action of chlorophyllase than the pigment molecules belonging to the photosystem 2. This may be due to that chlorophyll molecules belonging to the photosystem 1 is in more susceptible state in lamellae to the treatment with organic solvent or chlorophyllase. 
